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SERVER APPARATUS, SUBSCRIBER 
APPARATUS AiND INFORMATION ON 
. DEMAND SYSTEM 

,J\^^.Ou BACKGROUND OF THE INVENTION ^ 

(1) Field of the Invention 

The present invention relates to an information on 
demand system which provides information to subscribers 
through a CATV network and process improvement of a 
system in which subscribers pay charge to a server according iq 
to provided amount of information. Accordingly, in an 
information on demand system in accordance with the 
present invention, a plurality of different charging system 
are provided for every form which a subscriber utilizes the 
information. 15 

(2) Description of the Prior Art 

In an information on demand system such as CATV, an 
information provider (server) and users (subscribers) make 
contract each other. CATV cables are provided between the 
server and the subscribers and an information such as an 20 
audio/video signal is provided from the server to the sub- 
scribers. In this case, there is basicaUy only one charging 
system and the charging system is that the server periodi- 
cally collects the same amount of charge even if the sub- 
scriber records an audioA^ideo information provided by the 25 
server in a video tape recorder (VTR. hereafter) ot the like 
that at the subscriber (receiver) side or the subscriber merely 
listens/watches the same information by a television receiver 
without recording it in a VTR. 

In the above-mentioned charging system, however, dif- 30 
ferent charging systems can be set for the same CATV line. 

Especially, since audio/video information becomes to be 
transmitted by a digital signal, if the audio/video informa- 
tion which is composed of a digital signal is recorded in a 
recording medium such as a digital video tape recorder 35 
(VTR). a copy which has no deterioration in audio/video 
quality compared with an audioA^ideo information provided 
by the server can be obtained at the subscriber side. This is 
a problem from a view point of copyright protection, 

SUMMARY OF THE INVENTION 
An information on demand system in accordance with the 
present invention aims at making subscribers of CATV 
terminals pay adequate charge to a CATV server. It makes 
possible to control a recording/reproducing apparatus 45 
(ususlly called merely a recorder) and to record a received 
information in a recording medium Using an infOTmation on 
demand system in accordance with the present invention, the 
subscribers can pay adequate charge to the server according 
to the purpose for which the subscribers use the received 50 
information. 

To solve the above-mentioned problenL an information on 
demand system in accordance with the present invention 
includes an information providing apparatus for providing 
an audioA^ideo information according to a subscriber's 55 
t request: a display terminal for displaying the audio/video 

information provided by the infonnaiion providing appar^- 
tus; and a recording/reproducing apparatus fOT recording the 
audio/video information provided by the information pro- 
viding apparatus: and is composed so that a different amount 60 
is charged to the subscriber among the case in which only the 
information is displayed on a display terminaL the case in 
which the information is recorded in a recording/ 
reproducing ^paratus and the case in which not only the 
information is displayed on a display terminal but also the 65 
information is recorded in a recording/reproducing appara- 
njs. 
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Therefore, in a charging system of the information on 
demand system in accordance with the present invention, 
because the CATV server can check whenever the subscriber 
records a program provided to a recording medium through 
5 a CATV cable, the CATV server can charge at every 
subscriber's recording. In actual, a terminal controller writes 
at every time when recording is made and the server can 
check anytime if necessarv'. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of an information on demand 
system in accordance with a first exemplary embodiment of 
the iH-eseni invention. 
J J FIG. 2 is a block diagram of a display terminal used in an 
information on demand system in accordance with the first 
exemplary embodiment of the present invention. 

FIG. 3 is a block diagram of an information on demand 
system in accordance with a third exemplary embodiment of 
20 the jH-esent invention. 

FIG. 4 is a block diagram of a subscriber apparatus used 
in an information on demand system in accordance with a 
fourth exemplary embodiment of the present invention. 

FIG. 5 is a flow chart of a writing/reading action of a 
25 subscriber apparatus used in an information on demand 
system in accordance with a fourth exemplary embodiment 
of the present invention. 

DETAILED DESCRIFTIGN OF THE 
30 INVENTION 

An information on demand system in accordance with 
exemplary embodiments of the present invention is 
explained below referring to drawings. 

(First Exemplary Embodiment) 

A block diagram of an information on demand system in 
accordance with a first exemplary embodiment of the 
present invention is shown in FIG. 1. The left side shows a 

40 block diagram of a server apparatus at a server side of the 
system. The block 1 is a subscriber identification apparatus 
for reading an identification number (ID number, hereafter) 
for identifying every individual subscriber. Block 2 is an 
infonnatioa providing apparatus for providing information 

45 through a line 11. The information includes every informa- 
tion such as audioA^ideo information such as movies, audio 
information such as music, town information showing what 
to see and where good restaurants are at sight-seeing spots 
and computer programs fOT games, etc.. Block 3 is a 

50 subscriber's mode recognizing apparatus for reco gn i zin g 
which the infamation is given to a subscriber's display 
terminal or a subscriber's recording/reproducing apparatus. 
Block 4 is a charging aR>aratus for charging a different 
amount between the case in which the audio/video informa- 

55 tion is given to the subscriber's display terminal and the case 
in which the audioA^ideo information is given to the sub- 
scriber's recording/reproducing apparatus. Block 5 is a 
charge registering apparatus provided for every subscriber 
and each diarge registering apparatus 5 corresponding to a 

60 subscriber provided with an audio/video information accu- 
mulates the amount cwresponding to the output of charging 
apparatus 4 based an a subscriber's identification informa- 
tion identified at subscriber identification ^paratus 1. 
The right side of FIG. 1 shows a block diagram of a 

65 subscriber apparatus at a receiver side of the system. Block 
6 is a provided information designating apparatus for report- 
ing the information which the subscriber requests to the 
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server Block 7 is an informauom receiving apparatus for 
^fvino °he ini-ormaiion wWch is provided trom the serve 
^^rS to a subscriber s request. Block 8 is a subscriber s 
^:Se d?s'crinunating apparatus discnrainaang whi h^^^ 
outDUt sienal of information receiving apparatus 7 is pro- 5 
S to tie subscriber- s dispUy terminal or to the subsmb- 
er-s recording/reproducing apparatus and etx,i^ *ejul> 
^ber's ID number to the server through line 11. Block ^ 
^^ecorS, ^reproducing apparatus for recorduig Ure pro- 
viid audio/video information outputted from subsmber ^„ 
^Se ^criminating apparatus 8. .^though an -P^^^^^ 
S as a recording/reproducing medium in ^xe^"^ 
embodiment, any medium which can record and reproduce 
^as magnetic recording medium and semiconducto 
Se n^Tbc used. Block 10 is a display tenninal for ,5 
SuttiS the audio/video information provided by sut. 
Sr-s mode discriminaang apparatus 8 as a sound and 
^l. Although a cathode ray tube (CKT. h«^s used 
L a Dicture display device in the exemplary embodiment. aU 
^vicef^WchLnsmits information toasubscriberthrough ^ 

SSber's five senses, such as a Uquid chrystal display 
SSct-e forming apparatus displaying -formauon on 
a copyabie medium like paper such as a printer can be used 
m block 11 is a wired CAT/ Une and anythmg which can 
S^siSormationsuchaswiredlineslikeatclepho^U^^ ^ 

Sd wireless means like satellite communication may be 

"^Se performance of an information on demand system 
coSos^^ *e above is explained below. In the exemplary 
embodiment, a CATV cable is used for Une 11. 30 

Asubscriber designates an audio/video iirformation w^^^^ 
the subscriber wants to be provided thK,ugh ^^ided urfo - 
nation designating apparatus 6. Provided "^formauon des- 

app^tus 6 ttLsmits a subscriber's ID -"f* 
TjD of a designated audio/video ">fonnaaon to a 35 

server side through line U. When the server api»ratus 
Swes the subs<Sbcr-s ID number and the ID number of 
a requested audio/video information, subscribe idenofica- 
tiorS^arus 1 identifies the subscriber s ^ -umb^ 
Jies^hether the subscriber s ID number -^'^^^^^ « 
aTiD number is registered in the server side- the ser.j 
outputs a signal to aUow to provide the -"dio/vui«, mfoj 
aZoa to informaiioo providing apparatus 2 and ID 
^er is not registered, the server outputs a signal » 
^Ito from prodding the audio/video infonnauon to 45 
infonnatioa providing apparatus 2. 

Mormatioa providing apparatus 2 which w^ JUowed » 
nrovidc the audio/video informaaon transmits the audio^ 
K information which the subscriber had r=q"««dto 
formation receiving apparams 7 through 
uon receiving apparatus 7 demodulates ^<^<^\^'^ 
received audio/video information. In the case ^ ^^^ 
information signal is transmitted ^tth a^m^led 
orocedure. the signal is provided to subscriber s mode 
Seating apparatus 8 after <^'-'-^^i ^^ft^c 
Subscriber s mode discriminating ^P'^»'"^* ""^-h 
audio/video information either to dispUy t«™u.al 10 such ^ 
a CKT or to recording/reproducing ^P^=^^2 
the subscriber's request. At the same tune. Ae subsm^s 
formation is transmitted to subscriber's mode recogmzmg 60 
apparatus 3 at the server side through Une 11- 

Subscriber's mode recognizing ^PP'^^'"^^,^^^'''^; 
received an information from the subscnber ou^uts ^e 
information to charging apparatus 4. Char§^SJP'^f^^ ^5 
set so that the charging amount is larger 
video information is provided to the subscnber s ^cordrng^ 
reproducing apparatus 9 than when provided to die subscniv 
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er's display terminal 10 and outputs the charging amount t( 
chLe re^stering apparatus 3 according to the output o 
Subscriber's mode recognizing apparatus 3. Charge regis 
Sg apparatus 5 accumulates the charging amount pro- 

5 vTc^d fr^ charging apparatus 4. The server can coUect h< 
charee from the subscriber every month according to th* 
amount wrinen in charge registering apparatus a. 

In the case of an audio/video information such as raov.cs 
beSuse it is necessary to record an audio/video mforraatioc 

10 Sr^ctet^al hours by a digital signal, an optical disk is usee 
?;«ordiDg/reproducins apparatus 9 m the exemplar) 
embodiment. 

(Second Exemplary Embodiment; 

An information on demand system in accordance with a 
c-rn^d exemrlary embodiment of the present invenuon is 
S^^ Sw referring to FIGS. 1 and 2. THe block. 
SJ^Vimilar functions to those in the first exemplary 
Sdiil^c numbered with the same refaence num- 



bers. 



bcrs. _ . 

In FIG 1. recording/reproducing apparatus 9 ^t^g- 
„e?c S?k drive. Dispby terminal 10 includes a CRT 21. a 
^ 3 SeSJ^^ocTssing ut^t (CPU. hereafter) 22. a semiconductor 

m „ mSyS. a reset circuit 24 and a timer 25 as shown in 

i . I " ST -Tsemiconduaor memory 23 receives and wntes an 

" fnfon^on transmitted from information providing appa- 

n SSs^ouS subscriber's mode discriminating apparatus 

V\ 22 executes a game according to an information 

-S Lmcei^onduaor memory 23. CRT 21 displays a picture 

^ JTes^S to the execution result Tmier 25 ou|puts a 
designated time after the information is wniien m 

^cTnLa<?2i. Reset circuit 24 resets and erases the 
C3 SSSn in semiconductor memory 23 -ccordmg to the 

CO 35 Z^in3l of timer 25. A telephone Une is used as a line 

? ^The oerf ormance of the information on demand system is 

ly sirS^^that of the fint exemplary «=«nbodimc'«; 

Seiflformation in semiconductor memory 23 of dispUy 
S^Tis erased after a designated tune, when me 
Sition is provided to display tcnmnal 10. the sutn 
soiber can enjoy a game for the designated time. 

According to such a configuration of die syacm. it is 
po«Sle to lhange a charging system between the casern 
45 ^ych only one game is made and the case in which a game 
software is provided to the subscnbei; 

(Third Exemplary Embodiment) 
An information on demand system in accordance wi* a 
^ third aempUry embodiment of the present mvenaon u 
Srn i^ na 3. -me blocks having similar funcQO"*. « 
S^e iB Oirfirst exemplary embodiment are 
Sfsame reference numbers. TTie left side shows a b^k 
S^of a server apparams of the system and the njht 
SJ^ws a block diagram of a subscnbcr apparatus of the 
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B^k 12 is a user's drive operating state logging appa- 
r^ni« for coUecting information concerning to a user s dnve 
^Si£g sJte aid has a configuration to coUect each 

*° SJS^r's charge and to write the charge infonnaaon for 
every subscriber. , 
Chardng apparatus 4 and charge registering apparatus 3 
are Jdu^d in the subscriber apparatus. Charging apparatus 

« 4 cSeTa different amount between die case u. which an 
iiSSeo infotmauon is provided to display terminal 10 
^d me ca^ in ^-hich the audio/video informauon is pro- 



vided to recording/reproducing apparatus 9 according to the 
output of subscriber's mode discriminating apparatus 8. 
Charge registering apparatus 5 accumulates the charging 
amount according to the output of charging apparatus 4. 

The subscriber designates the tide name of the program 5 
which the subscriber requests through provided information 
designating apparatus 6. Provided information designating 
apparatus 6 transmits the requested title name and the ID 
number to the server side thorugh line 11. When the server 
side receives the requested title name and the ID number, the 
server outputs a signal to allow to provide the audio/video 
information to information providing apparatus 2. 

Then, information providing apparatus 2 transmits the 
audio/video information which the subscriber requested to 
be provided to information receiving apparatus 7 through 
line 11. Information receiving apparatus 7 outputs a signal to 
subscriber's mode discriminating apparatus 8 outputs the 
signal to either display terminal 10 or recordingA'eproducing 
apparatus 9 according to the subscriber's request. At the 
same time, subscriber's mode discriminating ^paratus 8 
outputs a signal specifying which the audio/video informa- 20 
tion is supplied to display terminal 10 or to recording/ 
reproducing apparatus 9 to charging apparatus 4. Charging 
apparatus 4 outputs a charge information from subscriber's 
mode discriminating apparatus 8 to charge registering appa- 
ratus 5. Charge registering apparaojs 5 accumulates the 25 
subscriber's charge amount according to the output signal 
from charging apparatus 4. 

User's drive operating state logging ^paratus 12 collects 
the charge which is asn information concerning to the 
subscriber's ID number and the user's drive operating state 30 
at every month and from every subscriber and writes the 
charge information for every subscriber. The server can 
collect the accumulated amount based an the written charge 
information at every month from every subscriber. 

According to the above-mentioned system, a different 
charging system from a usual charging system can be set 
when a copy is made without any deterioration in sound/ 
picture quality. Especially, when an analog signal is pro- 
vided to display terminal 10 and a demodulated and 
descrambled digital signal is provided in recording/ 
reproducing apparatus 9 as they are. because an audio/video ^ 
information having nearly same sound/picture quality as the 
server's software can be recorded in a recording medium 
IH-ovided in recording/reproducing apparatus 9 at the sub- 
scriber side, it is signaifrcant to provide multi charging 
systems. 45 

Because it is not necessary to identify a subscriber's ID 
number at every time when the audio/video informadon is 
provided to the subscriber, the construction at the server side 
is simple and the time taken for providing information can 
be shortened. 50 

A similar effect can be obtained by a construction that 
charge registering apparatus 6 periodically informs the sub- 
scriber's charge to the server by that die server periodically 
visits the subscriber and checks the charge displayed at the 
subscriber side, even if the system has no user's drive 55 
operating state logging apparatus 12 at the server side. 

A construction without provided information designating 
apparatus 6 at the subscriber side can also set a different 
charging system from usual charging system when a copy 
without any quality deterioration in sound and picture is ^ 
made. 

(Fourth Exemplary Embodiment) 

A block diagram of a subscriber apparatus of an infor- 
mation on demand system in accordance with a fourth 65 
exemplary embodiment of the present invention is shown in 
HG. 4. 
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Symbol 32 is a line for transmitting signals such as CATV 
audio/video information to subscribers. A server apparatus 
31 transmits an audio/video information which is channel 
encoded (modulated) after being scrambled for secret to a 

5 subscriber side through line 32. The audio/video information 
supplied from server apparatus 31 is a bit-stream with a 
packeted digital form A decoder/descrambler 33 has a 
decoding function for decoding an encoded signal provided 
from server apparatus 31 and a descrambling function for 

10 converting a scrambled signal to an original audioA^ideo 
signal. 

A demultiplexer 34 converts a packet signal outpuned 
from decoder/descrambler 33 into a parallel signal. Termi- 
nals 34a, 34b and 34c are output terminals to output a 

15 control data, a compresssed audio signal and a compressed 
video signal, respeaively. A video decompressor 35 decora- 
presses the compressed video signal outputted from com- 
pressed video signal output terminal 34c into an original 
video signal. An audio decompressOT 36 decompresses the 

20 compressed audio signal ouq>utted from compressed audio 
signal output terminal 34^ into an oiiginai audio signal. 
Terminal 37 is a video output terminal for supplying a video 
signal to a video signal input terminal of a television receiver 
and a VTR. Terminal 38 is an audio output terminal for 

^ su|^iying an audio signal to an audio signal input terminal 
of the television receiver and the VTR. 

A terminal controller 39 manages the performance of the 
terminals by an input key 40 and a control data from control 
data output terminal 34a. An output of a recording/ 

^ reproducing apparatus 41 is supplied to terminal controller 
39. Thai is. a receiver at the subscriber side includes a 
decoder/descrambler 33 which is a demodulator/ 
descrambler to demodulate and descramble an scrambled 
information transmitted from the server side, a terminal 
controller 39 which is supplied with an output signal of 
decoder/descrambler 33. outputs a signal to a recording/ 
reproducing q>paratus 41 for recording an audio/video infor- 
mation in a recording medium in which a subscriber's ID 
number is written and controls supplying the output signal. 
^ Terminal controller 39 registers the subscriber's ID number 
which is written in a recording medium of recording/ 
reproducing apparams 41 and the information ID number 
which is provided by the server when the subscriber finishes 
recording the audio/video information provided from the 
server in the recording medium of recording/reproducing 
apparatus 41. 

Server apparatus 31 scrambles an audio/video informa- 
tion to {H-ovide to the subscriber for keeping secret modu- 

^ laies (encodes) it to a form fitting line 32 and transmits the 
scrambled and modulated signal to the subscriber side 
through line 32. Decoder/descrambler 33 which has received 
the modulated signal through line 32 demodulates and 
descrambles the received signal and the output signal is 
released from scramble. 

The performance when a provided audio/video informa- 
tion signal is outputted to a display terminal such as a 
television receiver is explained below. 
The output signal of decoder/descrambler 33 is separated 

60 into a control data signal at demultiplexer 34 and the 
separated signals are outputted. The compressed audio sig- 
nal outputted from output terminal 34b is converted into an 
original audio signal at audio decompressor 36. the com- 
pressed video signal outputted from output terminal 34c is 

65 converted into an original video signal at video compressor 
35. As a compression method, for example, an MPEG 
method is used. The control data signal, the compressed 
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video signal, the con^ressed audio signal frora demulti- 
plexer 34 and the output signal of decoder/descrambier 33 
are inputted to terminal controller 39. Both the audio signal 
at ternunal yXb and the video signal at terminal 34c are 
compressed digital bit-stream signals and they are supplied 
to recording/reproducing apparatus 41 via terminal control- 
ler 39. The audio/video information is recorded in the 
recording meadium by recording (writing) the compressed 
digital bit- stream at recording/reproducing apparatus 41. 

The performance when a provided audio/video informa- 
tion signal is recorded and reproduced at recording/ 
rcj^oducing apparatus 41 is explained below, referring to a 
flow chan shown in FIG. 5. 

Recording/reproducing apparatus 41 is controlled by ter- 
niinal controller 39. As an interface between recording/ 
reproducing apparatus 41 and terminal controller 39, for 
example. SCSI-2 (ANSI standard X3. 13-199X) is used, 

A recording medium is loaded on recording/reproducing 
apparatus 41. (action 51 in FIG. 5) jo 

A program which the subscriber wants to record is 
selected with input key 40 and a write command is given to 
terminal controller 39. A subscriber's ID number to identify 
the subscriber and a title name of the program which the 
subscriber wants to record are written in a recording medium 25 
of recording/reproducing apparatus 41. (action 52) 

A recording/reproducing apparatus ED number to identify 
the recording/reproducing apparatus 41. the subscriber's ID 
number and the title name of the program are checked, 
(action 53) 30 

When all the recording/reproducing apparatus ID number, 
the subscriber's ED number and the title name of the program 
are confirmed to be those already registered, recording in the 
recording medium starts with a following procedure. 

When one or more than one of the recording/reproducing 
apparatus ID number, the subscriber's ID number and the 
tile name of the program are confirmed not to be those 
already registered, terminal controller 39 informs to the 
subscriber diat the recording/reproducing apparatus ID 
number, the subscriber's ID number or the title name of the 
program Is wrong, (action 54) 

Then, terminal controller 39 gives a command to start 
recording to recording/reproducing apparatus 41. When the 
program which the subscriber requests is inputted through 
line 32, recordingfrcprodudng apparatus 41 starts recording, 
(action 55) 

When recording/reproducing apparatus 41 finishes 
recording, the faa that the recording finished is registered in 
terminal controller 39. (action 56) 5Q 

Thus, the CATV server can manage the subscriber's 
chaise, if necessary. 

The subscriber apparatus is composed so that both die 
video signal and the audio signal outputted from video 
output terminal 37 and audio output terminal 38. 55 
respectively, are outputted via terminal controller 39 as a 
compressed digital bit-stream and whether the ID number is 
written in the writing medium is checked at starting of 
recording and when the subscriber's ID number is not 
written, the audio/video information is not supplied to 60 
recording/reproducing apparatus 41. Therefore, unless all 
the recording/reproducing apparams ID number, the sub- 
scriber's ID number and the tide name of the recorded 
jH-ogram are registered, the subscriber can neither record the 
audio/video information in recording/reproducing apparatus 65 
41 nor watch the program on the television receiver (display 
terminal). 
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